Searching PAJ 



Page 1 of 2 



PATENT ATTRACTS OF JAPAN 




(1 1 publication number : 05-009223 
(43)Date of publication of application : 19.01.1993 



(51)Int.CI. 




C08F 32/08 
C08F 10/02 
C08F 32/02 




(21)Application number 


: 04-040980 


(71)Applicant 


: HOECHST AG 


(22)Date of filing : 


27.02.1992 


(72)Inventor : 


BREKNER MICHAEL-JOACHIM 








OSAN FRANK 



(30)Priority 

Priority number : 91 4106107 Priority date : 27.02.1991 Priority country : DE 



(54) CYCLOOLEFIN (CO)POLYMER WITH NARROW MOLECULAR WEIGHT DISTRIBUTION AND PREPARATION 
THEREOF 

(57)Abstract: 

PURPOSE: To narrow molecular weight distribution by polymerizing a 
specified monomer, a cycloolefin, and a noncyclic 1 -olefin. 



CONSTITUTION: A mixture of 0.1-100 wt.% monomer of formulas I-VI (R1- 
8 are H, 1-8C alkyl), 0-99.9 wt.% cycloolefin of formula VII (n is 2-10), and ^ t> >* 
0-99.9 wt.% noncyclic 1 -olefin of formula VIII (R9-12 are R1) is polymerized f^iZ'^P 



in the presence of a catalyst comprising alminoxane of formula IX and/or 
formula X (R13 is 1-6C alkyl, phenyl benzyl; n is 0-50) and metallocene of k^v^-tlt-^-^* " 
formula XI [M1 is Ti, Zr, Hf, Nb. Ta; R14-15 are H, halogen, 1-1 0C alkyl, ^r r ^-~4-- y '- 



etc.; R16-17 are each a monocyclic or polycyclic hydrocarbon residue fMk?^^^^-^ ^ 
which can form a sandwich structure with central atom M1; R18 is formula , ; - 

XII-XIV, etc., {R19-21 are each H, halogen, 1-1 0C (fluoro)alkyl, etc.; M2 is " 

Ge, Sn}] at 0.01-4 bar and -78-1 50°C, and the polymerization is stopped '^-J^y^^M^^ 

when Mw/Mn becomes below 2. ^l--^^v;'S^>/ 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the process of the cycloolefin polymer or copolymer which has narrow molecular weight distribution 
(Mw/Mn) — setting the monomer whole quantity — receiving ~ the monomer of 0.1 to 100% of the weight of the 
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formulas I, II, III, IV, V, and VI — even if few — one sort 
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It is the cycloolefin of 0 to 99.9% of the weight of t^fc> 
which is equal as for Rl, R2, R3, R4, R5, R6, R7, aSK. 



rmula VII to (the equal radical in a forrru^fcnd a formula 



8, or differ, is a hydrogen atom or a Cl- 
CH = CS 



Ikyl group, and is 



(VII), 



\ / 

different may have different semantics), and the monomer whole quantity. ^ ^2 J n 

(n being the numeric value of 2-10 among a formula), and the monomer whole quantity — receiving — the non-ring type 
1 -olefin of 0 to 99.9% of the weight of the formula VIII — even if few — one sort 



R 



10 



(VIII), 



12 



It is 0.01 - 64 bars in the temperature of -78 to 150 degrees C, and pressure about (R9, R10, Rl 1, and R12 being equal, 
or differing from each other, and being a hydrogen atom or a Cl-C8-alkyl group among a formula), and is Formula IX. 
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(IX) 



[Per linear thing] and/or Formula X *~ 
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(X) 
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The aluminoxane [per thing of a ring type] (R13 in Formulas IX and X is equal, or it differs, and is a Cl-C6-alkyl 
group, phenyl, or benzyl, and n is the integer of 0-50), and the metallocene of Formula XI 



.14 



(XI) 



R 



15 



17 



(Ml is titanium, a zirconium, a hafnium, vanadium, niobium, or a tantalum among a formula.) R14 and R15 are equal, 
or differ. A hydrogen atom, a halogen atom, A Cl-ClO-alkyl group, a Cl-ClO-alkoxy group, a C6-C10-aryl group, A 
C6-C10-aryloxy group, a C2-C10-alkenyl radical, a C7-C40-arylated alkyl radical, It is a C7-C40-alkyl aryl radical or a 
C8-C40-aryl alkenyl radical, R16 and R17 are the monocycle types or polynuclear hydrocarbon residue which may form 
sandwich structure with the neutral atom Ml, and R18 



R 19 R 19 R 19 R 19 R 19 R 19 R 19 -19 

■ M z - , -M 2 — M 2 - , -M 2 -CR| 1 -, -C- , -0-M 2 - . -C C- , 

R 20 R 20 R 20 R 20 R 20 R 20 R 20 R 20 



= BR19, A1R19, -germanium-, -Sn-, -O-, -S-, =SO, = It is S02, =NR19, =CO, =PR19, or =P(0) R19. In these formulas, 
R19, R20, and R21 are equal, or it differs. A hydrogen atom, a halogen atom, a Cl-ClO-alkyl group, a Cl-ClO-Fluor 
alkyl group, A C6-C10-Fluor aryl group, a C6-C10-aryl group, a Cl-ClO-alkoxy group, A C2-C10-alkenyl radical, a 
C7-C40-arylated alkyl radical, It is a C8-C40-aryl alkenyl radical or a C7-C40-alkyl aryl radical, or M2 is [ R19, R20, 
or R19 and R21 form a ring with the atom which has connected them, respectively, and ] silicon, germanium, or tin. 
since ~ the approach of consisting of suspending a polymerization, when a polymerization is carried out to the bottom 
of existence of the becoming catalyst and it is set to Mw/Mn<2 in that case. 
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[Claim 2] The approach according to claim 1 of susj^ding a polymerization, when set to Mw/Mn<l .7. 

[Claim 3] The approach according to claim 1 or 2 d^^pending a polymerization, when set to Mj^In<l .4. 

[Claim 4] The cycloolefin polymer or copolymer wfiSh can be manufactured by the approach of^Piblication to either 

of claims 1-3. 

[Claim 5] The molding article manufactured from a cycloolefin polymer or a copolymer according to claim 4. 
[Claim 6] The polymer blend containing a cycloolefin polymer or a copolymer according to claim 4. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] Ring breakage does not happen about the process of the homopolymer of a polycyclic type olefin or copolymer 
which has molecular weight distribution with mainly very narrow this invention in that case. 
[0002] Carrying out the polymerization of the polycyclic type olefin according to various kinds of TSUIGURA 
catalysts, and dealing in it is known. According to a catalyst, a polymerization is performed with the cleavage (refer to 
the Europe patent application public presentation 156 464th and a No. 283 164 specification) of ring breakage (refer to 
United States patent 4 178th sNo. 424 specification) or a double bond. 

[0003] The fault of ring opening polymerization is that this may bring [ the polymer obtained ] about bridge formation 
of a chain including a double bond, therefore the workability of the ingredient by extrusion or injection molding is 
restricted considerably. 

[0004] In the case of a ring type olefin, the polymerization accompanied by the cleavage of a double bond has a 
comparatively low rate of polymerization (reaction rate). 

[0005] When processing a polymer with injection molding, or when extending a polymer filament, the thing narrow as 
much as possible of the molecular weight distribution of a polymer is very advantageous. 

[0006] It is known that the molecular weight distribution attained in radical polymerization and a classic TSUIGURA 
polymerization are large. That is, Mw/Mn is more remarkably [ than 2 ] large. Molecular-weight-distribution Mw/Mn=2 
can be attained in the polymerization of an olefin performed using a metallocene catalyst. However, it is thought by the 
special application (for example, precision injection molding) that narrower molecular weight distribution are desirable. 
[0007] Therefore, the purpose of this invention is manufacturing the poly cycloolefin and cycloolefin copolymer which 
have the narrowest possible molecular weight distribution by the most direct possible approach. 

[0008] using a specific metallocene catalyst, combining specific polymerization conditions, for example, concentration, 
and temperature also unexpectedly — moreover, it was found out by choosing specific polymerization time amount 
especially that the poly cycloolefin and cycloolefin copolymer which have the molecular weight distribution of 
Mw/Mn<2 are obtained. 

[0009] Since distribution of Mw/Mn=2 was the highest altogether in theoretical processing of a TSUIGURA 
polymerization in which it is reported until now, this knowledge was very unexpected. Molecular weight distribution 
narrower than this which was found out by this invention show that a polymerization happens in a format extremely 
similar to the living polymerization which takes lessons from the anionic polymerization of styrene and is known under 
most polymer chains being assembled over the whole polymerization time amount, i.e., a specific condition. 
[0010] therefore, the process of the cycloolefin polymer or copolymer which has molecular weight distribution 
(Mw/Mn) with narrow this invention — setting — the monomer whole quantity — receiving — the monomer of 0. 1 to 
100% of the weight of the formulas I, II, III, IV, V, and VI — even if few — one sort 
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It is the cycloolefin of 0 to 99.9% of the weight of the formula VII to (the equal radical in a formula and a formula 
which is equal as for Rl, R2 5 R3, R4 ? R5, R6, R7, and R8, or differ, is a hydrogen atom or a Cl-C8-alkyl group, and is 

CH - CH 



\ / 

different may have different semantics), and the monomer whole quantity. ^ ^2 



(n being the numeric value of 2-10 among a formula), and the monomer whole quantity — receiving the non-ring type 
1 -olefin of 0 to 99.9% of the weight of the formula VIII — even if few — one sort 



,11 



.10 



,12 



<vm>. 



It is 0.01 - 64 bars in the temperature of -78 to 150 degrees C, and pressure about (R9, RIO, Rl 1, and R12 being equal, 
or differing from each other, and being a hydrogen atom or a Cl-C8-alkyl group among a formula), and is Formula IX. 
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(IX) 





(X) 



[Per linear thing] and/or Formula X J ** * 

The aluminoxane [per thing of a ring type] (R13 in Formulas IX and X is equal, or it differs, and is a Cl-C6-alkyl 
group, phenyl, or benzyl, and n is the integer of 0-50), and the metallocene of Formula XI 



(Ml is titanium, a zirconium, a hafnium, vanadium, niobium, or a tantalum among a formula.) R14 and R15 are equal, 
or differ. A hydrogen atom, a halogen atom, A Cl-ClO-alkyl group, a Cl-ClO-alkoxy group, a C6-C10-aryl group, A 
C6-C10-aryloxy group, a C2-C10-alkenyl radical, a C7-C40-arylated alkyl radical, It is a C7-C40-alkyl aryl radical or a 
C8-C40-aryl alkenyl radical, R16 and R17 are the monocycle types or polynuclear hydrocarbon residue which may form 
sandwich structure with the neutral atom Ml, and R18 . 



= BR19, A1R19, -germanium-, -Sn-, -O-, -S-, =SO, = It is S02, =NR19, =CO, =PR19, or =P(0) R19. In these formulas, 
R19, R20, and R21 are equal, or it differs. A hydrogen atom, a halogen atom, a Cl-ClO-alkyl group, a Cl-ClO-Fluor 
alkyl group, A C6-C10-Fluor aryl group, a C6-C10-aryl group, a Cl-ClO-alkoxy group, A C2-C10-alkenyl radical, a 
C7-C40-arylated alkyl radical, [ whether they are a C8-C40-aryl alkenyl radical or a C7-C40-alkyl aryl radical and ] Or 
R19, R20, or R19 and R21 form a ring with the atom which has connected them, respectively. And the polymerization 
of M2 is carried out to the bottom of existence of the catalyst which consists of being silicon, germanium, or tin, and 
when set to Mw/Mn<2 in that case, it is related with the approach of consisting of suspending a polymerization. 
[001 1] Alkyl is a straight chain or branched chain alkyl about this. 

[0012] The monocycle type olefin VII may be permuted about the purpose of this invention (for example, alkyl or an 
aryl group). 

[0013] The cycloolefin (j) polymer of Mw/Mn<2 manufactured by this invention is new, and this invention also relates 
to these. 

[0014] according to this invention approach — the polycyclic type olefin of Formulas I, II, III, IV, V, or VI — even if 
few, the polymerization of one sort of cycloolefins of Formulas I or III is carried out preferably. Rl, R2, R3, R4, R5, 
R6, R7, and R8 in a formula are equal, or it differs, and it is a hydrogen atom or a CI -C8-alkyl group, and the equal 
radical in a different formula may have different semantics. 

[0015] Suitably, the monocycle type olefin of Formula VII can also be used, n in a formula is the numeric value of 2-10. 
Other comonomers are the non-ring type 1 -olefins of Formula VIII. R9, R10, Rl 1, and R12 in a formula are equal, or 
differ from each other, and they are a hydrogen atom or a Cl-C8-alkyl group. Ethylene or a propylene is desirable. 
[0016] a polycyclic type olefin — the copolymer of the thing of Formulas I and III and the non-ring type olefin of 
Formula VIII is especially preferably desirable. 

[0017] Especially desirable cycloolefins are norbornene and tetracyclo dodecen, and these may be permuted by (Cl- 
C6)-alkyl. They copolymerize with ethylene preferably and especially; ethylene / norbornene copolymer are important 
for them. 




(XI) 
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[0018] A polycyclic type olefin (I-VI) is used in 0.lgjk00% of the weight of an amount to the quantity of a 

monomer, and a monocycle type olefin (VII) is useWR) to 99.9% of the weight of an amount to^Bnonomer whole 
quantity. 

[0019] The concentration of an opening-and-closing olefin is defined by the solubility of the opening-and-closing olefin 
in the reaction medium under the given pressure and the given temperature conditions. 

[0020] A polycyclic type olefin, a monocycle type olefin, and an opening-and-closing olefin also mean the mixture of 
the olefin of two or more specific classes. This means that three components and a multicomponent copolymer can also 
be manufactured by this invention approach besides a polycyclic type homopolymer and 2 component copolymer. The 
copolymer of Cycloolefin VII and the non-ring type olefin VIII is also advantageously obtained by the aforementioned 
this invention approach. The desirable cycloolefin VII is cyclopentene and this may be permuted. 
[0021] The catalyst used for this invention approach consists of a metallocene (transition-metals component) of 



aluminoxane and at least one sort of formulas XI. : 

the metal chosen from the group which Ml in Formula XI becomes from titanium, a zirconium, a hafnium, vanadium, 
niobium, and a tantalum — they are a zirconium and a hafnium preferably. It is desirable especially to use a zirconium. 
[0022] R14 and R15 are equal, or differ. A hydrogen atom, C1-C10-, desirable ~ a Cl-C3-alkyl group and C1-C10 
desirable - C1-C3 - an alkoxy group - C6-C10- desirable ~ a C6-C8-aryl group and C6-C10- desirable - a C6-C8- 
aryloxy group and C2-C10- desirable — a C2-C4-alkenyl radical - C7-C40- desirable — a C7-C10-arylated alkyl radical 
and C7-C40- desirable - a C7-C12-alkyl aryl radical and C8-C40- desirable - a C8-C12-aryl alkenyl radical or a 
halogen atom — it is chlorine preferably. 

[0023] R16 and R17 are the monocycle types or polynuclear hydrocarbon residue which are equal, or are different and 
may form sandwich structure with the neutral atom Ml. R16 is fluorenyl preferably and R17 is cyclopentadienyl 
preferably. 

[0024] It is a linker containing 1 or two or more ****, and R18 combines radicals R16 and R17, and is as [ desirable ] 
R 19 R 19 R« r!9 r 1» r 19 -19 _19 

-fc , jfi-fr. . -kcRfl-. -I . -O-i*- . .1-1 . 
foUow,:* 20 *» A 20 4» _*>_»* 



= BR19, A1R19, -germanium-, -Sn-, -O-, -S-, =SO, =S02, =NR19, =CO, =PR19, or =P(0) R19. In these formulas, R19, 
R20, and R21 are equal, or it differs. A hydrogen atom, a halogen atom, a CI -C10- alkyl group, a Cl-ClO-Fluor alkyl 
group, A C6-C10-Fluor aryl group, a C6-C10-aryl group, a Cl-ClO-alkoxy group, A C2-C10-alkenyl radical, a C7-C40- 
arylated alkyl radical, It is a C8-C40-aryl alkenyl radical or a C7-C40-alkyl aryl radical, or R19, R20, or R19 and R21 
form a ring with the atom which has connected them, respectively. 
[0025] M2 ~ silicon, germanium, or tin ~ they are silicon or germanium preferably. 

[0026] The metallocene which constructed the bridge can be manufactured with the following known reaction format. : 
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Also in the case of R19=R20 and/or R14=R15, the reaction format of the Butyl= butyl above is applied (refer to 63-67 
and the Journal of Organometallic Chem.288 (1985) public-presentation [ Europe patent application ] 320 No. 762 
specification). 

[0027] The :rac-dimethylsilyl-screw (1-indenyl) zirconium dichloride whose desirable metallocene used is as follows, 
rac-dimethyl gel mill-screw (1-indenyl) zirconium dichloride, rac-phenylmethyl silyl-screw (1-indenyl) zirconium 
dichloride, rac-phenyl vinyl silyl-screw (1-indenyl) zirconium dichloride, 1-silacyclo butyl-screw (1-indenyl) zirconium 
dichloride, rac-diphenyl silyl-screw (1-indenyl) hafnium dichloride, rac-phenylmethyl silyl-screw (1-indenyl) hafnium 
dichloride, rac-diphenyl silyl-screw (1-indenyl) zirconium dichloride, diphenylmethylene (9-fluorenyl) cyclopentadienyl 
zirconium dichloride, isopropanal pyrene (9-fluorenyl) cyclopentadienyl zirconium dichloride. 
[0028] The :rac-dimethylsilyl-screw (1-indenyl) zirconium dichloride especially whose desirable thing is as follows 
about this, rac-phenylmethyl silyl-screw (1-indenyl) zirconium dichloride, rac-phenyl vinyl silyl-screw (1-indenyl) 
zirconium dichloride, rac-diphenyl silyl-screw (1-indenyl) zirconium dichloride, Diphenylmethylene (9-fluorenyl) 
cyclopentadienyl zirconium dichloride, Isopropanal pyrene (9-fluorenyl) cyclopentadienyl zirconium dichloride or 
phenylmethyl methylene (9-fluorenyl) cyclopentadienyl zirconium dichloride. 

[0029] A co-catalyst is [ thing / linear ] aluminoxane of Formula X about the thing of Formula IX and/or a ring type, or 
R13 in these formulas is equal — or — differing — a Cl-C6-alkyl group — they are methyl, ethyl, isobutyl, butyl, 
neopentyl one, phenyl, or benzyl preferably. Especially methyl is desirable, n — 0-50 — it is the integer of 5-40 
preferably. 

[0030] Aluminoxane can be manufactured in various formats by the known approach. One approach makes for example, 
an aluminum-hydrocarbon compound and/or a hydride-aluminum-hydrocarbon compound, and water react in an 
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inactive solvent (for example, toluene) (as a gas, a ^fci-state, a liquid, or united thing -, for exan|^ water of 
crystallization). In order to manufacture the aluminlBRe containing a different alkyl group R13j^B kinds suitable for 
the purpose presentation of different aluminum trialkyl (A1R3+A1R3) is made to react with water^refer to a PASHIN 
key wick (S. Pasynkiewick) and the Polyhedron9 (1990) public-presentation [ 429 and Europe patent application ] 302 
No. 424 specification). 

[0031] The exact structure of aluminoxane is not known. 

[0032] It is common to all aluminoxane solutions to change the content of the unreacted start aluminium compound 
which is an isolation form or exists as an addition product regardless of a manufacture format. 
[0033] Before using a metallocene for a polymerization reaction, preliminary activation can be carried out by the 
aluminoxane of a formula (IX) and/or (X). Polymerization activity increases notably by this. 

[0034] Preliminary activation of a transition-metals compound is performed in a solution. This is because a metallocene 
is preferably dissolved in the aluminoxane solution in inert hydrocarbon. Suitable inert hydrocarbon is aliphatic series or 
aromatic hydrocarbon. It is desirable to use toluene or a cyclohexane. 

[0035] The concentration of the aluminoxane in a solution is 5 to 30 % of the weight preferably from about 1 % of the 
weight to a saturation limitation (receiving all solutions in any case). Although a metallocene can also be used by the 
same concentration, it is desirable to use in the amount of 10-four - one mol per mol of aluminoxane. Preliminary 
activation time amount is for 5 to 60 minutes preferably from 5 minutes to 60 hours. Temperature is zero to 70 degree C 
preferably from -78 degrees C to 100 degrees C. 

[0036] Precuring of the metallocene can be carried out or support can also be made to support. It is desirable to use for 
precuring the olefin (or among those one sort) used for a polymerization. 

[0037] The examples of suitable support are silica gel, an alumina, and the inorganic support ingredient of solid-state 
aluminoxane and others. Fines-like polyolefine powder is also a suitable support ingredient. 

[0038] Other possible gestalten of this invention approach consist of using the Shio Mr. compound of formula RxNH4- 
xBR ? 4 or formula R3PHBR f 4 as a co-catalyst in addition to it instead of aluminoxane. x in a formula is 1 , 2, or 3, and R 
is the same, or it is a difference, alkyl, or aryl, R' is aryl, and these may be fluorinated or partial fluorinated. In this case, 
a catalyst consists of one sort of resultants among metallocenes and these compounds (refer to the Europe patent 
application public presentation 277 No. 004 specification). 

[0039] The solvent by which little addition is carried out comparatively at a reaction mixture is a common inactive 
solvent, for example, aliphatic series, or alicyclic hydrocarbon (for example, cyclohexane), mineral spirits, a 
hydrogenation Diesel oil fraction, or toluene. 

[0040] A polymerization is directly performed in a rare solution, a thick solution, or the liquid cycloolefin monomer that 
is not diluted (<80 capacity % cycloolefin) (>80 capacity % cycloolefin). 

[0041] Temperature and reaction time must be mutually adjusted suitably according to catalytic activity, the molecular 
weight made into the purpose, and the molecular weight distribution made into the purpose. The concentration of a 
monomer and the property of a solvent must also be taken into consideration in that case. It is because especially these 
parameters essentially determine the rate of relative incorporation of a monomer, therefore are very important for the 
glass transition temperature and heat deflection temperature of a polymer. 

[0042] - Polymerization time amount may become long about molecular-weight-distribution Mw/Mn of the same width 
of face, so that the temperature especially chosen preferably from -78 degrees C by 150-degree C 78 degrees C [ 70- 
degree C ] in -78 to 40 degrees C is low (refer to Table 2). Desirable molecular weight distributions are Mw/Mn<1.7, 
especially Mw/Mn<1.4. 

[0043] It is necessary to adjust reaction time that the target molecular weight should be suited to aim at specific 
molecular weight distribution. 

[0044] Although required reaction time will differ according to an above-mentioned reaction parameter and the above- 
mentioned rate of cycloolefin incorporation by the time a reaction stops, indicating in the example is determined by 
direct sampling. A diagram can be created from a series of experiments, and time amount required subsequently from 
now on can be found (refer to drawin g 1 ). (it predicts) 

[0045] In order to acquire narrow molecular weight distribution, a transmitter, for example, hydrogen, must be 
eliminated substantially. Molecular weight is controllable by reaction time. 

[0046] When pouring in a pure opening-and-closing olefin, for example, ethylene, 0.01 - 64 bars of 2 - 40 bars of 
pressures of 4 - 20 bars are adopted especially preferably. When also pouring in inert gas, for example, nitrogen, or an 
argon besides an opening-and-closing olefin, 4-64 bars of 4 - 40 bars of total pressure in a reaction container are 4 - 25 
bars especially preferably preferably. When the cycloolefin component is not diluted, cycloolefin incorporation of high 
rate is attained under high pressure. 
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[0047] Since continuation and a multistage polym^^^tion method enable economical use of a o«k>olefin, they are 
especially advantageous. In a continuous magneti^BRi method, the polycyclic type olefin whiJ^Pray be obtained as a 
residual monomer with a polymer can be extracted, and it can also return to a reaction mixture. 

[0048] a metallocene compound — criteria [ transition metals ] — carrying out — per [ of reactor capacity / 10-3-10-8 ] 
dm3 — it is preferably used by the transition-metals concentration of 10-4-ten - six mols. aluminoxane — criteria 
[ content / aluminum ] — carrying out — per [ of reactor capacity / 10-4-10-1 ] dm3 — it is preferably used by the 
transition-metals concentration of 10-4-2xten - two mols. However, theoretic more high concentration is also possible. 
[0049] It is also theoretically possible to use the metallocene containing the same or similar ligand non-constructing a 
bridge apart from the aforementioned bridge formation metallocene. The reaction time which took lessons from these 
metallocenes and was chosen is clearly shorter than the case of a bridge formation metallocene under the matching 
reaction condition. 

[0050] On the occasion of manufacture of a copolymer, the mole ratio of a polycyclic type olefin and the opening-and- 
closing olefin used (preferably) can be changed extensively. The mole ratio of the cycloolefin used and an opening- and- 
closing olefin is 3:1-100:1 preferably. The rate of incorporation of a comonomer can be substantially controlled by the 
mole ratio and pressure of selection of polymerization temperature, the concentration of a catalyst component, and the 
gas opening-and-closing olefin to be used if needed. Rate [ of a ring type component ] % of 20 - 75 mols of 
incorporation is desirable, and rate [ of a ring type component ] especially % of 35 - 65 mols of incorporation is 
desirable. 

[0051] An amorphous copolymer can be manufactured by this invention approach. These copolymers are transparent. 
They are 135 degrees C and are dissolved for example, in deca hydronalium naphthalene at a room temperature at 
toluene. The polymer by this invention is thermoplasticity. Even if it faced any of extrusion or injection molding, it was 
admitted that decomposition or thickening was extent which can be disregarded. 

[0052] The ingredient manufactured by this invention fits manufacture of one which is made into manufacture of 
manufacture of a molding article especially an extrusion article, for example, a sheet, a tube, a pipe, and a filament, and 
the purpose of configurations, and the injection-molded product of a dimension. Otherwise, the important properties of 
the ingredient by this invention are those transparency at the fluidity with which should be satisfied of melt. This means 
the thing which was manufactured from these ingredients and to which it extrudes and optical use of elegance or an 
injection-molded product becomes important especially. The refractive index measured with the Abbe refractometer and 
the mixed beam of light per [ which was indicated in the after-mentioned example ] resultant is 1.520-1,555. the product 
by this invention since this refractive index is extremely approximated to the thing (n= 1.51) of crown glass — as a glass 
substitute, as the cover plate for solar batteries, and a condensing plate, it is used for various applications as the cover 
plate for power optics, and a diffusion plate, and can be used for a lens, prism, the back up plate for optical data storage 
and a sheet, a videodisk, and a compact disk as optical waveguide of the shape of a fiber or a sheet. 
[0053] The polymer by this invention is applicable also to preparation of a polymer blend. A blend can be prepared by 
the shape of melt or a solution. These blends have the property of a useful component for each application, respectively. 
:polyethylene which can use the following polymers for the blend with the polymer by this invention, Polypropylene, a 
copolymer (ethylene/propylene), polybutylene, Pori (4-methyl-l-pentene), polyisoprene, a polyisobutylene, Natural 
rubber, Pori (methyl methacrylate), other polymethacrylates, Polyacrylate, a copolymer (acrylate/methacrylate), 
Polystyrene, a copolymer (styrene/acrylonitrile), the bisphenol A polycarbonate, Other polycarbonates, aromatic 
polyester carbonate, polyethylene terephthalate, Polybutylene terephthalate, amorphous polyarylate, nylon 6, Nylon 66, 
other polyamides, Polyaramide, a polyether ketone, polyoxymethylene, a polyoxyethylene, polyurethane, polysulfone, 
polyether sulphone, polyvinylidene fluoride and a cycloolefin (j) polymer, molecular-weight-distribution Mw/Mn>2. 
[0054] In order to acquire a specific melting property, two or more polymers depended on this invention can also be 
blended mutually. 

[0055] The glass transition temperature (Tg) shown in the following examples was measured by DSC (differential 
scanning calorimeter) by part for heating rate/of 20 degrees C. The shown viscosity number was measured by 
DIN53728 law. The molecular weight distribution (Mw/Mn) and molecular weight (Mw) of a resultant were measured 
by gel permeation chromatography. 

[0056] Subsequently with nitrogen, the flash of the dry polymerization reactor of 1 .5dm(s)3 pure with example 1 
agitator was carried out with ethylene, and it loaded with 576ml of 85 capacity % norbornene solutions in toluene. 
[0057] Subsequently, the reactor was maintained at 70 degrees C and 6-bar ethylene (gage pressure) was poured into the 
bottom of churning. 

[0058] Measuring insertion of 3 was carried out at the reactor 20cm (MAO solution) (10.1 % of the weight of methyl 
aluminoxane with a molecular weight of l,300g [/mol ] measured with the cryoscopic method) of methyl aluminoxane 
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solutions in toluene, mixture was agitated for 1 5 mi^^ at 70 degrees C, and the pressure of eth^^b was maintained 
to 6 bars by consecutiveness impregnation in the meantime. It was parallel to this, and 60mg rac-cMethylsilyl-screw (1- 
indenyl) zirconium dichloride was dissolved in 3 10cm (about concentration and a property, it is above reference) of 
methyl aluminoxane solutions in toluene, and preliminary activation was carried out by leaving it for 1 5 minutes. 
Subsequently, measuring insertion of the solution of this complex was carried out at the reactor. Subsequently, the 
polymerization was performed at 70 (750rpm) degrees C to the bottom of churning, and the pressure of ethylene was 
maintained to 6 bars by consecutiveness impregnation in the meantime. 

[0059] After adding a catalyst, the 50ml sample was extracted through the air lock at intervals of for 1 5 minutes from 
the reaction medium. 

[0060] The sample was promptly discharged into the churning container into which the isopropanol (halt agent; halt of a 
reaction) of 3 was put 100cm. Mixture was dropped to the acetone of 2dm(s)3, it agitated for 10 minutes, and the 
polymer solid-state subsequently suspended was carried out the ** exception. 

[0061] Subsequently to mixture 2dm3 of the 3-N hydrochloric-acid 2 section and the ethanol 1 section the polymer 
carried out the ** exception was added, and this suspension was agitated for 2 hours. Subsequently, the polymer was 
carried out the ** exception again, it rinsed until it became neutrality, and it was made to dry in 0.2 bars for 15 hours at 
80 degrees C. 

[0062] The property of a sample is shown in Table 1 and drawin g 1 -4. In drawin g 1 (sample A)- drawin g 4 (sample D), 
these show change of molecular weight Mw (increment) and molecular weight distribution (expansion) with the 
increment in reaction time clearly. 
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reaction temperature which operated it like example 2 example 1, however changed the following parameter : The 
amount of 20-degree-C catalysts: 240mg sampling: The property of a sample is shown in Table 2 the 10 whole minutes. 
IP_064] 
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The 54g polymer was manufactured like example 3 example 1 . However, concentration of a different norbomene 
solution from the example 1 in selection of the following polymerization conditions :- Used: 27%; 

- Ethylene ** : 3 bars; 

- Catalyst : fluorenyl-cyclopentadienyl-diphenyl cull building-zirconium dichloride; 
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- The amount of catalysts : lOmg; 

- The amount of a methyl aluminoxane solution : 20ml; 

- Reaction time : 30 minutes. 

[0065] The obtained polymer showed the glass transition temperature of 141 degrees C, Mw of 1.63x105, and 
molecular-weight-distribution Mw/Mn of 2.0. 

[0066] The polymerization was performed like example 4 example 1 . 3 was used as a catalyst solution 40cm of MAO 
solutions containing 500mg rac-dimethylsilyl-screw (1-indenyl) zirconium dichloride. In the ethylene gage pressure of 4 
bars, the polymerization was performed for 30 minutes at 6 degrees C. The 3.8g product was obtained. Glass transition 
temperature was 122 degrees C. The molecular weight Mw of 2,540g/mol and molecular-weight-distribution Mw/Mn of 
1.15 were accepted by GPC (example 1 reaching it is the same as that of 2). 

[0067] The polymerization was performed like example 5 example 4. The polymerization was performed for 1 0 minutes 
in the ethylene gage pressure of 4 bars at 20 degrees C. The 10.4g product was isolated. Glass transition temperature 
was 142 degrees C. Molecular weight Mw was 7,240g/mol, and molecular-weight-distribution Mw/Mn was 1.10. 
[0068] Polymer 2.4g by example 6 example 3 and polymer 0.6g by the example 4 were dissolved in 147g toluene, and it 
was made to precipitate by subsequently dropping an acetone gradually. Subsequently the precipitating matter was dried 
for one day within 80-degree C desiccation oven. In this way, the obtained polymer blend showed the glass transition 
temperature of 138 degrees C measured by heating rate DSC for /of 20 degrees C. 

[0069] Polymer 48g by example 7 example 3 and polymer 12g by the example 5 were kneaded for 15 minutes at 225 
degrees C in the rate of 60rpm within the LEO mix 600 measuring kneader supplied by Herk. In this way, the obtained 
blend is transparent and the glass transition temperature of 141 degrees C measured by heating rate DSC for /of 20 
degrees C was shown. 

[0070] The circular compression-molding disk with a diameter of 25mm was manufactured with compression molding 
for 15 minutes at 225 degrees C from the ingredient by example 8 examples 3, 6, and 7. All compression-molding disks 
were transparent and colorless. In order to evaluate and compare the workability of these ingredients, viscosity ETA was 
measured using the compression-molding disk obtained in this way. For this reason, the used equipment was the 
REOMETO Rix dynamic spectrometer RDS 2. Measurement was performed in two kinds of frequencies about the 
configuration of a disk-disk at 270 degrees C. A measurement result is shown in Table 3. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawin g 4] 
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>iU+;US, C a -C 10 , Jff £ U< «Cx-C 3 --TJb^ 

+^>S, c 6 -c 10 -. jff*o<«G s -c,-7 y-;u 

S. C 8 -C lf -. ^K«C S -C,-7 , J-W 

^>S, c 2 -c 10 -. Sf*b<«C 2 -c 4 -r;u^^;u 

50 s k c 7 -c 40 -. Sf^U<«C 7 -C 10 "Ty-;UTJl/ 



(7) 



5-9223 



11 



TV-)l>M. C 8 -C 40 -. J?£ 1<«C,-C„-7»J 
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-c 
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-0-M 2 - , -c — c- . 

R*° R 20 ^20 



-BR 1S , AIR 19 , -Ge-, - S n -0-> 

= S (X =SO l4 = N R 1 \ =CO ( = PR 19 
*/c«=P (O) R 19 „ cn^CO^CC^C^TR 19 , R 20 

d-da-r;i/*;i/S. d-d*-?^* 
j|/T^+il/S, c 6 -c i0 -y^^^TV-)is. d- 
c 1 ,-7 , ;--iH, d-do-r^n+^s. d-c 



* d do -r y -frT)ltr~)imb l < ted -d 9 - 
^R^iR'Ms-etien-en^^atSLrc^^ift 
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H 2 R 
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V 7 



(XI) 



Butyl = Zf*)\s 

±MZ<D5.mmiZte R 1 9 = R 2 ° <£ / * tc « R 1 4 = R 1 5 
CD£§ a* 4> jSffl (Journal of Org 
anometal 1 ic Che m. 288 (198 

5 ) 6 3 -6 7 te£vmimmm<&mm3 20 76 

[0 0 2 7 ] m>6ft£#£0l^£u-fe>«T!E<Dfc 
<DV&Z> : r a c - is* ^JlZs V to- fc** ( 1 - >T>f r 

s^l^^A^u y F, r a c ^;uy;U 40 
Ms\ (1 --/>f^^) V>)\sZl^ AS^d y 
F, r ac-7^^JM^>'j;b-t7 (l-Jlsf 
^jl/n^^A^^P 'J K. r a c - ? ^^;Ut^ 
y;U- t'X ( 1 - ^>f r ^^U) A>^n 
y F. 1 -'>r>^DW- t** ( 1 -^>7 r ^JU) 
isjla^y KV>W y F, r a c - * ju*y y - 
t'^ ( 1 - >^y~+)h>V>>?KX y h\ r a c 

^^A^^U y h\ r a c -5y? V )l>- t'X 



a^^p y f, -fv7'Pb*u> (9-^;U5f 
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[0 02 8] cn«:HUriHp{Cjf*Lli(D«TSB©4><0 
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y;l/3-^Ay^P 'J F\ r a c ~y x — )l/*^)l 
is*))],- b'>; ( 1 --Of^U) Sy;l/3J^^A$y^P y 
F, rac-7x^;bb^;l/y'JJb-t7 (l-^>f r 

^jUn^^A^y^u y F, r a c -V>y 
y;u-trx ( l - ^>f-'^;U) ^un^A^u y 

F. ^^^^^^^U> (9 --7 

>^^r.^px-)A>5^p y f, -fy^Dt'^ 

ASy^ny F, */c«^x^-;uy^-;u^^u> (9-^ 
ju^U^-;U) ^>^n^>^iyji^;Uiy;Ur3^^Av^n 
y Fo 

[0 02 9] 8ftWl««. ^«CD«6(OCCOl vr^ I X 
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[0 03 0]/;^ ^*^>tt«*D<D^ffiK:J:0*«« 
R<b**fb£»£* Htt« *&tttt£0 10 

;bSR 13 £^t?TJl^ -/*1^>*»tr*fca6CCtt, a 

;l> (A 1 R 3 + A 1 R' 3 ) ** 4 JSl£3.«es 
— 4 v 9 ( S . Pasynkiewick), Pol 
yhedron9 (1990) 429, 
HUH£SB*3 0 2 4 2 4-mHHMMR) . 

[0 0 3 1 ] y;us ^**>©iE«ft1iJfitt*D6*iTC5» 

ftl> 0 20 
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[0 0 3 4] a^H<b^©^HW^{t««Sfi*rtf 

[0 0 3 5 ] Mt©7;l/ 5 s *r-V><Di£gtt*ffi 1 MS 
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ffltt«-7 8 Q C*>6 1 0 0°CST\ JfiFS O<&*0 
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R' ^■J-mi C*i6tt:7 ?*fb 
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[0 04 0] S^ttftgSK* (<8 0^S%V^n^U 
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[0041] autfcAofsawiBa MOist*. awi 

S*5 J: D^Jc^ttff £ L ft Vti ttft 6 ft I > o «f«C 
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%aA-rs»^. 0. 0 1 -6 w*u< «2 

-4 0 7>'-;l/, #CCj?^U<«4-2 0^*-;K3DEE** s 
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SIR, feHKJtt^Oint. tteafCcffl^S^xttBBa^u 
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^*ie>te, fei^sf^t Kat7^ y>ta*i 3 5°c 
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*|CC J: 0 iM^O/dStlT*tt 1 . 5 2 0 - 1, 5 5 5 r* 
£ 0 C©JBW^«*^>#5X<D4><D ( n = 1 . 5 
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[0 05 3 ] #2P;jtC<fc£#iJ v-te, ^'J7-7*U> 

#'JX^U>, ^'J^Pfl/V. {X?b>/7*Dt*U 
>) a^yv-, tfJy^UX s^U (4-^^;U-l 
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^yu-h) n#yv-, #yx^ux <*^u>/ 
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#-^*-K ffi^yxx 
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[0 0 5 5 ] «T©IOfi«K:*t>fc^^XK»fia[ (T 
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/»r»JffiStifc. S^StlfcttKftttD I N 5 3 7 2 8 

mc£K>mm2titc 0 &fct&&m<Dft*mfti$ (mw/ 

Mn) *5<fcO*^S (Mw) «^;HI^a7F^7 7 
[0 0 5 6] 1 

msmtt z (ommmm u it 1 . 5 d m j ©musics 

8 5gl%y;^;^>g^5 7 6m 1 *rSSKL/c 0 
[0 0 5 7 ] *l^t?tlBrFCCSJS«* 7 0 'ClctmL. 
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(11) 

19 

[0059] fmzmmbtcv)*,, i o 
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[0 06 2] l*f4©^Ftt?r^ 1*5^01-4 (C^-T. 
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y^P'J F^tfMAOM4 0 cra^Hliiiil 

rffi^/t. 6°crx^-u>y-^ii4^-JKcfcCi-c 3 

0#HM^**Tofc. 3. 8g(D4l«5ft*5f#?>nfc. # 
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GPCCC «fc OlS^^n/c (HJ6«l*j<fciyf2<!:BI«) . 
[0 0 6 7 ]^»J5 
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>^-^E4>^-;UC:|b*t>T 1 OftmfttltltCo 1 0. 

fMw/Mni-J 1 . 1 OT'&o/Co 
[0 06 8 ] SlS&#r|6 

6 g£ 1 4 7 gCD Mbx >C£?g&?U 
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MS 2 0 T:/#cd D S C tc J: D ffl'JS L 
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L/c^7Xf«gl 4 1 e CZmbtc 0 

[0070] mtms 

IHKDfflBJSJEJBK: <fc 0 . iSS 2 5 mm(DPl&BEmi$3&? a 
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